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also confirmed by experiment, as may be seen from the observa-
tions given above.

Considering the striking agreement of these formulae with
experiment,, it is natural to suppose that they are accurate ex-
pressions of fact, and therefore natural to attribute any small
differences between calculated and observed values to the errors
which are unavoidable in such delicate measurements.*

But a closer examination of the hypotheses from which they
are derived, and of the inferences derivable from them, shows
that they do not agree with the facts of nature.

25. If the fringes at the edge of a shadow are really clue to
the meeting of the direct rays with those reflected at the eclo-e
of the screen, their intensity ought to depend upon the area
and the curvature of its surface, and the fringes produced by
the back of a razor, for instance, ought to be much more vis-

* It might appear at first sight that one would be able to adapt this
theory to the ideas of Newton by introducing the principle of interference,
as I have indicated above; but besides the complication of fundamental
hypotheses and the small probability of any of them, this principle, it ap-
pears to me, would lead to consequences which contradict the emission-
theory.

M. Arago has remarked that the interposition of a thin transparent plate
at the edge of an opaque body sufficiently narrow to produce interior
fringes in its shadow displaces these fringes and shifts them towards the
side [see paper by Arago (Ann. Ohim. et Phys.,i., p. 199, 1816)] where is
placed the transparent plate. This being so, it follows from the principle
of interference that the rays which have traversed the plate have been re-
tarded in their path, because the same fringes in each case must correspond
to equal intervals between the times of arrival of rays. This inference at
once confirms the wave-theory and manifestly contradicts the emission-
theory, in which one is compelled to assume that light travels more rapidly
in dense than in rare media.

This objection can be avoided only by substituting for difference of
path difference of "fit"; but we lose all that was gained by the principle
of interference in thus replacing a sharp idea by a hazy one, a satisfactory
explanation by one which does not aid our understanding of the phenome-
na ; for one can readily see how two light particles striking the retina at the
same point may produce sensations more or less intense, according as the
interval of time which separates two consecutive impacts is sufficient to
produce unison or dissonance between the vibrations at the optic nerve;
while it is by no means so easy to see how this effect could be produced
by a difference of " fit " between two light particles, or how by simultaneous
impact on the optic nerve they would produce no effect at all when they
were in opposite " fits," even though their mechanical impacts were in per-
fect unison.
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